Abstract The paper summarises existing theory and classifications for finite line-transitive linear spaces, develops the theory further, and organises it in a way that enables its effective application. The starting point is a theorem of Camina and the fifth author that identifies three kinds of line-transitive automorphism groups of linear spaces. In two of these cases the group may be imprimitive on points, that is, the group leaves invariant a nontrivial partition of the point set. In the first of these cases the group is almost simple with point-transitive simple socle, and may or may not be point-primitive, while in the second case the group has a non-trivial point-intransitive normal subgroup and hence is definitely point-imprimitive. The theory presented here focuses on point-imprimitive groups. As a non-trivial application a classification is given of the point-imprimitive, line-transitive groups, and the corresponding linear spaces, for which the greatest common divisor gcd(k, v − 1) ≤ 8, where v is the number of points, and k is the line size. Motivation for this classification comes from a result of Weidong Fang and Huiling Li in 1993, that there are only finitely many non-trivial point-imprimitive, linetransitive linear spaces for a given value of gcd (k, v −1). The classification strengthens the classification by Camina and Mischke under the much stronger restriction k ≤ 8: no additional examples arise. The paper provides the backbone for future computer-based classifications of point-imprimitive, linetransitive linear spaces with small parameters. Several suggestions for further investigations are made.
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Introduction
A finite linear space S = (P, L ) consists of a finite set P of points and a non-empty set L of distinguished subsets of P called lines such that any two points lie in exactly one line and each line contains at least two points. A linear space is said to be trivial if it has only one line, or if all its lines have only two points; otherwise it is called non-trivial. The automorphism group Aut(S ) of S consists of all permutations of P that leave L invariant. We are interested in line-transitive linear spaces S , that is, those for which Aut(S ) acts transitively on L . In this case, the size of lines is constant, say k. Throughout the paper we assume that the finite linear spaces considered are non-trivial; in the case of line-transitive linear spaces this is equivalent to assuming that 2 < k < v, where v = |P|.
By a result of Block [1, Theorem 2.1], a line-transitive subgroup G ≤ Aut(S ) is also transitive on points. Under the stronger hypothesis on G of flag-transitivity, that is, transitivity on incident point-line pairs, Higman and McLaughlin [2, Proposition 3] deduce that G is pointprimitive. (An action of a group on a set, such as the action of G on the point set P, is said to be primitive if the only partitions of the set left invariant by the group are the trivial partitions, namely the one class partition in which the set forms the unique class, and the partition with all classes of size 1.) Point-primitivity enabled the exploitation of deep theory about finite simple groups, their maximal subgroups, and their representations, and led to the classification by Buekenhout et al, announced in [3] , of all finite flag-transitive linear spaces, apart from an unresolved case where the group is a one-dimensional affine group. Proof of this classification is spread across several publications and the complete proof is now available in the published literature, in [4] [5] [6] [7] [8] [9] (relying on [10] [11] for the cases of projective planes and point-2-transitive actions).
However there are many line-transitive linear spaces that are not flag-transitive, and indeed, several hundreds are known which are not even point-primitive (see [12] ). Thus the theory of line-transitive linear spaces cannot be viewed merely as an application of the theory of primitive permutation groups. The purpose of this paper is to summarise existing theory and classifications for finite line-transitive linear spaces, to develop the theory further, and to organise it in a way that enables its effective application. Theorem 1.1 provides a starting point for a study of such linear spaces, by identifying three kinds of line-transitive linear spaces, according to the structure or action of their automorphism groups. We use the following group theoretic notions. The socle of a finite group is the product of its minimal normal subgroups. A finite group is almost simple if its socle is a non-abelian simple group, and is affine if its socle is elementary abelian. 
